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Educationally contextualized character skills, such as grit, need for cognition, intellectual 
self-concept, mastery orientation, school value, and growth mindset, are important predictors of 
academic achievement. Yet, it remains unclear to what extent these proposed measures provide 
additional theoretical or empirical utility over established measures of general personality, such 
as the Big Five. Here, we examine whether character measures display incremental validity over 
and above the Big Five Inventory and measures of cognitive ability when predicting academic 
performance. Using a large sample (N = 1,054) of 3rd through 8th grade students, we applied 
structural equation modeling to partition unique and common predictive power of character 
measures. The results indicate that multiple character measures demonstrate incremental 
prediction over and above the Big Five Inventory and cognitive ability. The character measures 
of need for cognition (ΔR2=7.3% over personality, ΔR2=6.4% over personality and cognitive 
ability) and school value (ΔR2=8.0%, ΔR2=5.6%) displayed the largest incremental validity. 
Furthermore, the incremental predictive power of character was shared within the domain of 
character, except for a unique effect of school value. Multiple psychological dimensions are 
uniquely associated with academic achievement. 
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CHAPTER 1: INTRODUCTION 
Introduction  
Individuals differ in a wide variety of psychological features that may play a role in 
academic development, such as the ability to pay attention, finding content intrinsically valuable, 
and carefully meeting due dates (Krapohl et al., 2014). Cognitive ability (Strenze, 2007) and 
domains of the Big Five (Poropat, 2009) both independently correlate with academic 
achievement. Further, longitudinal evidence indicates that personality and cognitive ability 
precede and predict later achievement (Briley, Harden, & Tucker-Drob, 2014; Bull, Espy, & 
Wiebe, 2008; Chamorro-Premuzic, & Furnham, 2003; Geary, 2011).  Recently, the concept of 
“character”, or educationally contextualized measures relevant for achievement in the context of 
education psychology (e.g., Anderman, & Anderman, 2006; Duckworth, 2009; Richardson, 
Abraham, & Bond, 2012; Wigfield & Eccles, 2000), has captured the attention of the policy 
makers and the public (Tough, 2012). Character measures have typically been created without an 
overarching structural or theoretical framework, resulting in a comparatively mixed record of 
criterion validity. Most studies focus on examining unique variance of individual character 
measures over personality dimensions, such as grit, and find little incremental validity (e.g., 
Credé, Tynan, & Harms, 2016). It is unclear whether this is true for other character measures, 
and whether character measures exhibit incremental validity over one another compared to 
tapping into common variance (Tucker-Drob, Briley, Engelhardt, Mann, & Harden, 2016). Here, 
we extend this line of research by incorporating six character measures in a large sample (N = 
1,054) study with both the Big Five and cognitive ability using a latent variable modeling 
approach to effectively test incremental validity (Westfall & Yarkoni, 2016).   
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CHAPTER 2: LITERATURE REVIEW 
Psychological Correlates of Academic Performance 
An extensive body of research supports cognitive ability tests as valid predictors of 
academic achievement (Furnham, Chamorro-Premuzic, & McDougall, 2003; Frey, & Detterman, 
2004). Strenze (2007) reports a meta-analytic correlation of .56 between cognitive abilities and 
academic performance. This strong correlation likely emerges because the development of 
cognitive ability and academic achievement is intertwined (Kievit et al., 2017). The indicators of 
cognitive ability, such as memory and abstract reasoning, are useful for engaging in learning in 
the classroom. Executive functions, including fundamental mental processes for storing, 
representing, and manipulating information, are very strongly correlated with cognitive ability 
(Engelhardt, Mann, Briley, Church, Harden, & Tucker-Drob, 2016) and correlate with 
achievement at a similar level as cognitive ability (Best, Miller, & Naglieri, 2011; Blair & Razza, 
2007). These cognitive skills likely help students learn and retain new information in the 
academic environment. 
  Social, emotional, and behavioral factors also likely influence student learning beyond 
cognitive abilities. School is a social environment, full of distractions, with various demands on 
the student that are not strictly dependent on the ability to encode new information. The Big Five 
(i.e., extraversion, agreeableness, conscientiousness, neuroticism, and openness to experience; 
John, Naumann, & Soto, 2008) provide a systematic framework for describing and assessing 
normal range personality. Within the framework, conscientiousness and openness tend to be 
most strongly associated with academic achievement (Poropat, 2009; Connor, & Paunonen, 
2007; Chamorro-Premuzic, & Furnham, 2003). Specifically, Poropat (2009) reported meta-
analytic correlations between conscientiousness and openness with achievement of .22 and .12, 
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respectively. Students with relatively high levels of conscientiousness may turn in assignments 
on time, study for exams diligently over extended periods of time (rather than attempting to cram 
the night before), and simply strive for achievement to a greater extent. Students with relatively 
high levels of openness may find challenging material more approachable and be intrinsically 
interested in academic topics. Each of these characteristics may help one obtain better grades in 
school, regardless of cognitive ability.    
Incremental Validity of Character Measures 
Predictions of academic performance may be more accurate if they are based on the 
assessment of context-specific individual differences, beyond general personality and cognitive 
ability (Chamorro-Premuzic & Furnham, 2008; Robbins et al., 2004). Although cognitive ability 
and the Big Five are fairly broad and comprehensive, it may be the case that achievement-
relevant dimensions fall outside of the five-factor model, or perhaps narrower facets of 
personality may be particularly predictive of academic achievement (Richardson et al., 2012; 
Briley, Domiteaux, & Tucker-Drob, 2014; Duckworth et al., 2007). For example, occupational 
interests sometimes account for more variance in occupational outcomes compared to personality 
or cognitive ability, at least in part because occupational interests reflect more specific, 
contextualized individual differences relevant to the criterion (Rounds & Su, 2014). In this study, 
we focus on six character measures: need for cognition, intellectual self-concept, mastery 
orientation, educational value, grit, and growth mindset.  
Need for cognition. Need for cognition refers to the enjoyment of engaging in challenging 
tasks and predicts academic performance (Cacioppo, Petty, & Kao, 1984). Need for cognition 
reflects a narrower conception of openness, without reference to aesthetics or other artistic 
pursuits. Instead, need for cognition specifically assesses enjoyment of completing tasks that 
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require deep or challenging thinking. As these behaviors are more relevant to the general 
academic environment than enjoying fine arts, need for cognition may better predict 
achievement. 
Intellectual self-concept. Intellectual self-concept refers to self-views of competence and 
capability in the domain of learning. Drawing on expectancy-value theory of motivation, which 
emphasize on how children value education for future success can affect the amount of effort 
they put into learning and ultimately influences academic achievement, self-concept is associated 
with achievement (Hattie, 1993; Wigfield & Eccles, 2000). Academic related self-concept may 
be more responsive to educational context than broad personality dimensions, possibly because 
intellectual self-concepts influence expectancies for success in school (Marsh et al., 2006). 
Mastery goal orientation. Students who hold a mastery goal orientation are motivated 
toward learning for learning’s sake and enhancing academic competence (Pintrich, & De Groot, 
1990). Mastery goal orientation is typically contrasted with a performance orientation, which 
focuses on demonstrating performance (i.e., grades) rather than mastery of content. Goal 
orientations may provide unique insight into academic success by focusing on the source of 
motivation for self-improvement (Chen, 2011), and these orientations tend to be minimally 
correlated with personality (Briley et al., 2014).  
Value of school. School value refers to the importance that students place on academic 
achievement for future success. This dimension may affect the amount of effort and motivation 
put into learning academic material and eventually influence academic achievement (Freedman, 
1997; Wigfield & Eccles, 2015).  
Grit. Grit is defined as perseverance and passion for long-term goals, a definition that 
closely resembles aspects of conscientiousness (Duckworth & Quinn, 2009). Grit has gained 
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considerable public attention and was even adapted into the Common Core State Standards 
Initiative (U.S. educational policy, Common Core State Standards Initiative, 2016). Persistence 
in the face of adversity is likely to be useful for students when encountering challenging 
academic material, perhaps in a manner that general measures of conscientiousness do not 
specifically assess.  
Intelligence growth mindset. Finally, growth mindset for intelligence refers to the belief 
that intelligence is malleable, and therefore effort is worthwhile (Dweck, 2000). With this 
mindset, students may spend energy on academic topics and push through tough obstacles due to 
the possibility of growth.  
Each of these measures is somewhat correlated with cognitive ability and Big Five 
personality (Tucker-Drob et al., 2016). In particular, grit and conscientiousness are highly 
correlated, with estimates greater than .5 in large-scale studies (e.g., Rimfeld, Kovas, Dale, & 
Plomin, 2016) and meta-analytic associations corrected for unreliability even larger (Credé et al., 
2017). Additionally, need for cognition is positively associated with cognitive ability (r = .28) 
and openness (r = .41; Fleischhauer et al., 2010). However, empirical evidence is required to 
establish whether these character measures possess any unique predictive variance over the broad 
measures, and whether individual character measure exhibit incremental validity over one 
another. 
Previous Evidence of Incremental Validity 
Some evidence of incremental validity can be found in the literature. Grit was found to 
predict achievement in addition to the Big Five in a large sample (N = 4642; Rimfeld et al., 
2016), although with relatively little incremental prediction (~1%). Similar meta-analytic 
estimates have been reported (Credé et al., 2017). Need for cognition possessed roughly 
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equivalent incremental validity after taking into account cognitive ability in a small sample (N = 
93; Furnham, Monsen, & Ahmetoglu, 2009). Self-concept (N=4475, Marsh et al., 2006) and 
mastery goal orientation (N’s ~ 500, Soric, Penezic, & Buric, 2017; Steinmayer, Bipp, & 
Spinath, 2011) tend to display relatively larger incremental prediction when considering the Big 
Five. However, for other character measures, such as school value or growth mindset, the level 
of incremental validity is largely unknown, but non-zero correlations with personality and 
cognitive ability have been found (Briley et al., 2014; Tucker-Drob et al., 2016). 
The Current Study 
Here, we bring together many of these disparate streams of research to investigate 
whether character measures possess incremental validity over and above Big Five personality 
and cognitive ability. This step is necessary for determining whether these constructs can be used 
to enrich theory, improve assessment accuracy, and eventually be the target of intervention. The 
past literature is difficult to integrate as most studies have used different achievement criteria, 
different age groups, and few studies examined the covariance among character measures. Most 
similar to the current project, Tucker-Drob et al. (2016) documented the convergent validity of 
several character measures predicting academic achievement, as well as the Big Five Inventory 
(BFI). This previous study was primarily focused on documenting common variance among all 
of the predictors, rather than testing whether measures of character provide incremental 
prediction over and above the Big Five. Given the applied interest from policy makers, parents, 
and the public, evaluating whether character measures possess additional utility is critical. We 
further investigated the extent to which character measures provide incremental prediction over 
and above the well-established predictive power of the BFI. Furthermore, most of these previous 
studies did not use latent variable modeling approaches, which when paired with weak measures 
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of the Big Five, produces poor evidence of incremental validity (Westfall & Yarkoni, 2016). It is 
possible that previous estimates of incremental validity are inflated for this reason.  
To address this gap in the literature, this report has two purposes: (1) to examine the incremental 
validity of character measures over and above other psychometric measures of personality and 
cognitive ability in a large sample (N = 1,054) of 3rd through 8th grade students; and (2) to 
investigate the structure of covariation among different character measures in order to estimate a 
parsimonious general character model using structural equation modeling (SEM). This 
knowledge would help to advance research on character measures that can inform educational 
practice and interventions. 
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CHAPTER 3: METHOD 
Participants 
Data were drawn from the Texas Twin Project (Harden, Tucker-Drob, & Tackett, 2013), 
an ongoing in-laboratory study of individual differences and academic performance in an 
ethnically and socioeconomically diverse population. Participants were 1,054 primarily 3rd 
through 8th grade students. Participant age ranged from 7.80 to 15.25 years (M=10.84, SD=1.76). 
The sample was 50% female, 73% White, 25% Hispanic, 8% African-American, 4% Asian and 
1% some other race or ethnicity. Participants were instructed to select all applicable 
race/ethnicities. The sample was also economically diverse with approximately a third of 
families receiving means-tested public assistance. Within the sample, 108 participants 
contributed two observations due to longitudinal follow-up, and this non-independence was 
corrected. 
 Measures 
Measures included self-reports of character and the Big Five, three indicators of cognitive 
ability, and four indicators of academic achievement. All measures had acceptable reliability (see 
Table 1 for descriptive statistics). 
Big Five Inventory. The Big Five were measured using the child-version of the Big Five 
Inventory (BFI; John et al., 2008). Extraversion refers to a positive and assertive approach to the 
social and material world. Agreeableness refers to a prosocial and communal orientation in social 
situations. Conscientiousness refers to the will to achieve and impulse control. Neuroticism 
refers to experiencing fluctuating emotional states. Openness refers to the insight of an 
individual's mental and experiential life. To control for individual response sets, all items were 




Descriptive Statistics for Study Outcomes and Correlations Among Character 
Measures and Other Report 
Outcome 
variable N(I) Range α Mean SD 
Character 
Grit 8 1–5 .69 3.25 0.55 
Need 9 1–5 .69 3.43 0.56 
Int.S 7 1–5 .75 3.77 0.58 
Mast. 5 1–5 .79 4.29 0.7 
Sch.V 6 1–5 .77 4.02 0.88 
Mind. 6 1–5 .84 3.3 0.86 
Personality (Ipstaized) 
Extra. 8 1–5 .73 0.05 0.58 
Agree. 9 1–5 .70 0.42 0.45 
Cons. 9 1–5 .73 0.23 0.52 
Neuro. 8 1–5 .66 -0.36 0.51 
Open. 10 1–5 .67 0.58 0.43 
Intelligence 
Block 13 0–71 .84 27.14 13.25 
Matrix 30 0–30 .87 18.17 4.54 
Spatial 26 0–26 .73 14.13 3.43 
Achievement 
Pass 47 0–47 .86 3.49 4.85 
Calc 45 0–45 .91 2.55 5.97 
Vocab 31 0–59 .86 29.64 6.82 
Simi 24 0–45 .83 24.26 5.79 
Note. Need = Need for cognition; Int.S = Intellectual self concet; Mast. = 
Mastery orientation; Sch.V = School value; Mind. = Growth mindset; Open. = 
Openness; Cons. = Conscientiousness; Extra. = Extraversion; Agree. = 
Agreeableness; Neuro. = Neuroticism; Block = Block design; Matrix = Matrix 
reasoning; Spatial = Spatial relations; Pass = Passage comprehension test; 
Calc =  Calculations test; Vocab = Vocabulary test; Simi = Similarity test 
 
Grit. Students were asked about their perseverance and passion for long-term goals. We 
used the eight-item Grit Scale for Children to measure grit (Duckworth & Quinn, 2009). An 
example item is “I finish whatever I begin”.   
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Need for cognition. Students were asked about their need and desire to engage in 
intellectually challenging tasks and experiences. This was measured using the nine-item, child 
version of the Need for Cognition Scale (Kokis et al., 2002). One representative item would be: 
"I would prefer complex to simple problems."  
Intellectual self-concept. Students were asked about their self-perceived intellectual 
ability. Participants rated how competent they consider themselves to be smart or capable of 
learning using the Intellectual Investment subscale of the Multidimensional Achievement-
relevant Personality Scale (Briley et al., 2014) and the item “I am smart.”  
Mastery goal orientation. Students were asked about their motivation to master academic 
concepts. This was measured using the five-item Mastery Goal Orientation (Revised) scale from 
the Patterns of Adaptive Learning Scales (Midgley et al., 2000). An example item is “One of my 
goals in class is to learn as much as I can.”  
Value of school. Students were asked about their beliefs on the relevance of academic 
achievement for their future success in life. This was measured using the six-item Skepticism 
about the Relevance of School for Future Success scale from the PALS (Midgley et al., 2000). 
An example item is “Doing well in school doesn't improve my chances of having a good life 
when I grow up.”  
Mindset. Students were asked about their view on the malleability of the intelligence. 
This was measured using the six-item Mindset scale (Dweck, 2000). An example item is “You 
have a certain amount of intelligence, and you really can’t do much to change it.”  
Cognitive ability. We tested cognitive ability using Matrix Reasoning and Block Design 
tests from the Wechsler Abbreviated Scale of Intelligence-II (WASI-II; Wechsler, 2011) and 
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Spatial Relations adapted from the Woodcock-Johnson Tests of Cognitive Abilities-III 
(Woodcock, McGrew, & Mather, 2001). 
Academic achievement. Verbal knowledge was assessed with the Vocabulary and 
Similarities tests from the WASI-II (Wechsler, 2011). Mathematics and reading achievement 
was assessed with the Calculations and Passage Comprehension tests from the Woodcock 
Johnson Tests of Achievement-III (Woodcock, McGrew, & Mather, 2001).  
Analytic Approach 
In order to avoid issues of weak control for the Big Five or cognitive ability, all analyses 
used latent variable modeling (Westfall & Yarkoni, 2016). First, we tested the incremental 
validity of each character measure individually in predicting academic achievement. Then we 
used a series of common factor models to compare the strength of associations among all 
character measures.  
To reduce model complexity, we create parcels for each self-report measure (Rhemtulla, 
2016). We divided the items for each measure into three parcels to represent each latent variable 
using an item-to-construct balance approach (Little et al., 2002). To construct the parcels, we 
carried out single construct confirmatory factor analyses. We allocated the top three highest 
loading items to each parcel; then we assigned the three lowest loading items to each of the 
parcels in reverse order. The mean of the assigned items was used to represent each parcel.  
To determine the statistical power of our sample, we conducted a Monte-Carlo simulation 
where we specified factor loadings and typical associations among the Big Five factors, 
character, and academic achievement based on previous research. The result indicated that we 
had 90.2% power to detect an incremental validity coefficient of .2. 
12 
 
To test our first question, we fitted six models (Model 1a-1f, see Figure 1), where each of 
the six character factors and the Big Five factors were treated as predictors of achievement, with 
the Big Five also possessing a regression relation with the target character measure. In addition, 
we tested whether the character factors have incremental validity over cognitive ability 
(indicated by three measures of cognitive ability in addition to the Big Five (Model 2a-2f).  
 
Figure 1. Example structural equation model testing incremental prediction of character over and above the Big Five. 
 
 To answer our second question, we compared models that incorporated a common 
character factor (as shown in Figure 2). We first specified the relations among the character 
factors and achievement to occur exclusively via a common character factor (Model 3). Then we 
estimated an extended common factor model including cognitive ability (Model 4). Next, we 
fitted six additional models allowing direct paths from an individual character measure (Model 
5a-Model 5f). Finally, another six models were fitted with a common factor model and direct 
paths including both personality and cognitive ability (Model 6a-f). We compared the model fit 
between Model 3 and 5(a-f), and Model 4 with 6(a-f) to see whether there was incremental 
validity for some character factors over and above the common factor while controlling for the 
effect of personality and cognitive ability. Put differently, we identified whether character 
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measures have incremental validity beyond the variance shared in common by all measures of 
character and general measures of personality and cognitive ability. 
Figure 2. Example structural equation model testing incremental prediction of the common character factor over and above the 
Big Five. Note that an additional unique association between school value and achievement is specified. 
 
All analyses were performed using Mplus 8.0 statistical software (Muthén & Muthén, 
1998-2017) and full information maximum likelihood estimation. All models control for age and 
sex effects. We used the complex survey option to account for non-independence of observations 
stemming from including individuals from the same family. The analytic plan was pre-registered 










CHAPTER 4: RESULTS 
Descriptive Statistics 
Table 2 presents correlations between the primary study variables, controlling for age and 
sex effects. Our results showed that the parcels loaded appropriately on their respective factors, 
with the loadings ranged from 0.23 to 0.59.  
As expected, all character measures showed small, positive correlations with in-lab 
achievement (r ranged from .170 to .409). We also found a moderate correlation between reports 
of school value and growth mindset with academic performance (r’s .390 and .170, respectively). 
The correlation between need for cognition and achievement in the current sample was stronger 
than what been previously found (r =.409, meta-analytic r =.19 with GPA; Richardson et al., 
2012). 
Incremental Validity of Individual Character Measures 
 Table 3 reports the results for incremental prediction of character measures over the Big 
Five (Model 1a-1f) and cognitive ability (Model 2a-2f). Model fit was generally acceptable 
across each model. We did not explore modification indices to improve model fit to avoid 
overfitting. The Big Five alone accounted for 18.6% of the variance in achievement. Among the 
BFI scales, openness to experience significantly predicted academic performance across models, 
whereas conscientiousness did not significantly predict achievement. These nonsignificant 
findings for conscientiousness may be due to the use of in-lab achievement tests instead of 
school year GPA to indicate academic performance. When cognitive ability was included in the 
model with the Big Five, this value increased to 55.7%.  
Focusing first on results only controlling for the Big Five, the results show that grit 
(ΔR2=2.3%), need for cognition (ΔR2=7.3%), school value (ΔR2=8.0%), and growth mindset 
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Table 2. Correlation Among Character Measures and Personality 
  Partial Correlation (Controlled for age and sex) 
Outcome 
variable Grit Need Int.S Mast. Sch.V Mind. Extra. Agree. Cons. Neuro. Open. Cog.Ab 
Character 
Grit -            
Need 0.539 -           
Int.S 0.374 0.636 -          
Mast. 0.409 0.545 0.373 -         
Sch.V 0.364 0.415 0.272 0.333 -        
Mind. 0.225 0.347 0.233 0.225 0.208 -       
Personality (Ipstaized) 
Extra. 0.194 0.145 0.193 -0.002 0.168 0.120 -      
Agree. 0.440 0.26 0.092 0.200 0.318 0.116 0.409 -     
Cons. 0.686 0.412 0.232 0.324 0.255 0.201 0.385 0.712 -    
Neuro. -0.409 -0.285 -0.342 -0.222 -0.047 -0.105 0.195 -0.149 -0.129 -   
Open. 0.172 0.373 0.536 0.104 0.285 0.101 0.39 0.304 0.287 0.049 -  
Cognitive Ability 
Cog.Ab 0.036 0.202 0.175 -0.046 0.203 0.051 0.052 0.100 0.083 -0.024 0.361 - 
Achievement 
Ach 0.191 0.409 0.329 0.087 0.390 0.17 0.137 0.140 0.100 -0.078 0.401 0.728 
 Note. All correlations estimated at the latent variable level. Need = Need for cognition; Int.S = Intellectual self concept; Mast. = 
Mastery orientation; Sch.V = School value; Mind. = Growth mindset; Cons. = Conscientiousness; Extra. = Extraversion; Agree. = Agreeableness; 




Latent Variable Models including Character Measures and BFI Predicting Academic Achievement 
Predictors β  Model Fit       
  Character Extra. Agree. Cons. Neuro. Open. Cog.Ab.  χ2 CFI SRMR RMSEA 
Model 1a-1f      
Grit 0.235* 0.002 0.088 -0.259 -0.026 0.423*** -  892.689 0.912 0.058 0.054 
Need 0.35*** 0.019 0.102 -0.225* -0.008 0.3*** -  978.727 0.902 0.059 0.057 
Int.S 0.151 -0.003 0.1 -0.119 -0.041 0.325*** -  1020.043 0.899 0.061 0.059 
Mast. 0.036 0.022 0.05 -0.101 -0.102* 0.406*** -  911.913 0.908 0.058 0.055 
Sch.V 0.324*** 0.022 -0.021 -0.101 -0.105** 0.341*** -  927.702 0.909 0.058 0.055 
Mind. 0.133*** 0.007 0.061 -0.116 -0.095* 0.402*** -  976.349 0.907 0.06 0.057 
Model 2a-2f      
Grit 0.281*** 0.068 0.064 -0.266* 0.008 0.139* 0.677***  1095.216 0.913 0.056 0.052 
Need 0.297*** 0.079 0.07 -0.18** -0.01 0.059 0.649***  1148.69 0.908 0.056 0.054 
Int.S 0.201** 0.056 0.094 -0.11 -0.003 0.027 0.678***  1187.867 0.905 0.058 0.055 
Mast. 0.119** 0.095* 0.033 -0.112 -0.07 0.13* 0.683***  1078.383 0.914 0.055 0.052 
Sch.V 0.252*** 0.079 -0.027 -0.077 -0.088* 0.104* 0.639***  1090.478 0.915 0.055 0.052 
Mind. 0.119*** 0.069 0.038 -0.092 -0.077 0.141** 0.665***   1141.462 0.912 0.057 0.054 
Note. N = 1;054. See diagram of models in Figure 1. Need = Need for cognition; Int.S = Intellectual self concept; Mast. = Mastery 
orientation; Sch.V = School value; Mind. = Growth mindset; Cons. = Conscientiousness; Extra. = Extraversion; Agree. = 
Agreeableness; Neuro. = Neuroticism; Cog.Ab = Fluid intelligence test. CFI = Comparative fit index; SRMR = Standardized root mean 
square residual; RMSEA = Root mean square error of approximation. All models were fit using full information maximum likelihood 
estimation. All betas are standardized. All variables have been residualized for age and sex effect. 
* p < .05. ** p < .01. *** p < .001. 
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(ΔR2=0.3%) did significantly predict academic achievement beyond the BFI (β’s range 
between .133 to .350). For intellectual self-concept and mastery orientation, the positive 
association with achievement was reduced and not statistically significant (ΔR2=-0.2% and -
1.2% respectively).  
Including cognitive ability into the model, all six character measures significantly 
predicted of academic achievement, even with the BFI also included in the model. The variance 
explained by grit (ΔR2=3.3%), need for cognition (ΔR2=6.4%), intellectual self-concept 
(ΔR2=2.2%), mastery orientation (ΔR2=1.3%), value of school (ΔR2=5.6%), and mindset 
(ΔR2=1.4%) was modest. This indicate that all these character measures are capturing unique 
variance beyond that shared with cognitive ability. 
Incremental Validity of a Common Character Factor 
Tucker-Drob et al. (2016) demonstrated that a single factor well-captured the common 
variance of character measures. We investigated whether a single common character factor could 
capture the criterion validity across all character factors (see Table 4). Model 3 specified a latent 
common character factor of which we examined the incremental validity over the Big Five. With 
adequate fit to the data, the common character factor showed a strong positive association with 
achievement (β= .499), as well captured substantial unique variance over the Big Five 
(ΔR2=11.2%). Similar with Model 3, the common character factor in Model 4 also showed a 
positive association (β= .481) even with cognitive ability additionally included in the model 
(ΔR2=11.5%).  
Next, we were interested in whether individual character measures possess unique effects 
beyond the common character factor (Table 4 and Figure 2). We thus fitted six models (Model 
5a-5f) allowing for direct paths from the individual character factor to the achievement factor in 
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addition to the common effect. The results comparing Model 3 and Model 5a-5f showed that the 
common character factor was associated with achievement across all models, except when 
including need for cognition. For need for cognition, however, the regression parameter of both 
the common factor and the direct pathway were large, possibly reflecting parameter 
indetermination given that the loading of need for cognition on the character factor was near 
unity (loading = 1.314). Both mastery orientation and school value had unique associations with 
achievement beyond the common character factor (β = -.268 and .239, ΔR2= 9.1% and .4% 
respectively). This result indicates that school value is uniquely positively related to academic 
achievement above and beyond common variance shared with other character measures. Put 
differently, the unique variance of school value that is not shared with other character measures 
is associated with academic achievement. On the other hand, higher levels of mastery orientation 
appear to be negatively related to achievement, holding the common variance and all other 
variables constant. For grit, self-concept, and growth mindset, the measures did not predict 
academic achievement above and beyond the common character factor and the BFI. Results were 




Common Factor Models of Associations Among Character Measures and Academic Achievement 
 β  Model Fit 
Outcome Common C Character Extra. Agree. Cons. Neuro. Open. Cog.Ab  χ2 CFI SRMR RMSEA 
Model 3: Common Factor Including Personality      
Common C 0.499*** - 0.005 0.135 -0.338** 0.083 0.232*** -  2157.172 0.883 0.067 0.045 
Model 4: Common Factor Including Personality and Cognitive ability       
Common C 0.481*** - 0.069 0.109 -0.309*** 0.087 -0.025 0.657***  2391.861 0.889 0.067 0.044 
Model 5a~5f: Common Factor and Direct Effects of Character Measures      
Grit 0.433*** 0.034 0.006 0.123 -0.275* 0.057 0.230*** -  1984.488 0.896 0.061 0.043 
Need. 1.152 -0.426 -0.04 0.193 -0.593 0.273 0.15 -  2132.544 0.884 0.067 0.045 
Int.S 0.636*** -0.190 0.043 0.053 -0.400*** 0.02 0.352*** -  2037.859 0.892 0.064 0.044 
Mast. 0.921*** -0.354*** -0.066 0.199* -0.41*** 0.194* 0.062 -  2091.812 0.888 0.065 0.045 
School 0.331** 0.202** 0.007 0.084 -0.274* 0.039 0.254*** -  2049.262 0.891 0.063 0.044 
Mind. 0.492*** 0.019 0.009 0.134 -0.339*** 0.086 0.227*** -  2118.159 0.885 0.066 0.042 
Model 6a~6f: Common Factor and Direct Effects of Character Measures Including Personality and Cognitive ability 
Grit 0.388*** 0.085 0.069 0.099 -.274** 0.07 -0.015 0.656***  2217.667 0.9 0.06 0.042 
Need. 2.185 -1.174 -0.041 0.248 -0.902 0.521 -0.207 0.641***  2367.978 0.89 0.066 0.044 
Int.S 0.576*** -0.131 0.099 0.045 -0.360*** 0.039 0.073 0.654***  2271.906 0.896 0.064 0.043 
Mast. 0.836*** -0.266** 0.013 0.172 -0.383*** 0.191* -0.183 0.654***  2335.027 0.892 0.064 0.044 
School 0.377*** 0.126* 0.068 0.084 -0.276** 0.064 -0.004 0.645***  2288.272 0.895 0.062 0.043 
Mind. 0.480*** 0.010 0.073 0.108 -0.311*** 0.091 -0.03 0.657***   2353.02 0.891 0.065 0.044 
Note. See diagram of models in Figure 2. Common C = Common character factor. Need = Need for cognition; Int.S = Intellectual self concept; Mast. = 
Mastery orientation; Sch.V = School value; Mind. = Growth mindset; Cons. = Conscientiousness; Extra. = Extraversion; Agree. = Agreeableness; Neuro. = 
Neuroticism; Cog.Ab = Fluid intelligence test. CFI = Comparative fit index; SRMR = Standardized root mean square residual; RMSEA = Root mean square 
error of approximation. All betas are standardized. All variables have been residualized for age and sex effect. 
* p < .05. ** p < .01. *** p < .001. 
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CHAPTER 5: DISCUSSION 
This study investigated the power of several character measures to predict academic 
achievement over and above the Big Five and cognitive ability. We also examined whether some 
individual character measures have unique prediction beyond a common character factor. We 
found that the educationally contextualized measures did significantly predict variance in 
achievement even when the Big Five and cognitive ability were included in the model, and that 
finding value in school for one’s life significantly predicted achievement over and above the 
other character measures and across all specifications. The character measures we examined 
were diverse in their content, with some bearing large similarities to the Big Five (e.g., grit and 
need for cognition), others adopted from expectancy-value theory (e.g., school value, mastery 
orientation, and intellectual self-concept), or from meta-cognitive theories (e.g., growth mindset). 
Our results are consistent with educationally contextualized measures of achievement providing 
additional predictive power even when considering a wide range of psychological dimensions. In 
addition, a parsimonious model of a common character factor captured the majority of predictive 
variance contributed by the individual character measures, with school value as the primary 
exception that held unique effects beyond the common character factor. 
Context-Specific Prediction 
The correlations between all character measures and in-lab achievement are small and 
positive (r ranged from .170 to .409). These results are aligned with previous studies where grit 
correlated modestly with academic performance (r = .191, meta-analytic r = .18; Credé et al., 
2017); Intellectual self-concept showed a medium correlation with academic performance (r 
= .329, meta-analytic correlation with GPA was r =.31; Richardson et al., 2012); mastery 
orientation was found to have small correlations with academic performance (r = .087, meta-
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analytic correlation with GPA was r =.10; Richardson et al., 2012). Consistent with established 
literature, we found incremental prediction for each measure in at least one specification.  For 
example, we found a positive correlation between need for cognition and openness similar to 
past work (e.g., Fleischhauer et al., 2010), and need for cognition remained as an incremental 
predictor of academic achievement. To our knowledge, this study is the first to investigate the 
incremental validity of growth mindset and school value above and beyond the BFI. The results 
support the importance of task value in expectancy-value theory. Our study also supports the 
finding of modest incremental predictive power of grit beyond the BFI (Credé et al., 2016; 
Rimfeld et al., 2016). Furthermore, this study extended Dweck’s (2000,2006) research that 
having the belief that intelligence is malleable can benefit students, presumably by staying 
motivated and taking on new challenges.  
Other parts of our findings contradicted past studies. We found no support for the 
incremental validity of intellectual self-concept and mastery goal orientation in predicting 
academic achievement, controverting to some past literature (Marsh et al., 2006; Soric, Penezic, 
& Buric, 2015; Richardson et al., 2012). In other words, the competence-related belief (i.e., 
intellectual self-concept) and the interest or desire to learn for learning’s sake (i.e., mastery 
orientation) did not contribute unique prediction to academic achievement when holding 
personality constant. When including cognitive ability along with personality, however, both 
predictors showed modest incremental predictive validity for achievement. Apart from the fact 
that past studies have used different achievement criterion (e.g., GPA, SAT, or ACT as academic 
outcomes) compared to the current study (in-laboratory standardized tests), the divergent results 
might be explained by the fact that we used SEM instead of multiple regression to establish 
22 
 
incremental validity. Using multiple regression to demonstrate incremental validity can be 
problematic due to issues of measurement error (Westfall, & Yarkoni, 2016).  
Magnitude of Effect Sizes 
The magnitude of the incremental prediction tended to be fairly modest, with values 
between 1-5% of the variance, where 18.6% of the variance is explained by the five domains of 
the Big Five. In this study, openness to experience, need for cognition and school value emerged 
as the strongest predictors of academic achievement, alongside traditional assessments of 
cognitive ability. We also found incremental validity of grit and growth mindset in predicting 
academic achievement, though the effect sizes were considerably smaller than those of need for 
cognition and school value. Measures of competence-related beliefs (e.g., intellectual self-
concept, mastery orientation) were found to have modest criterion validity over and above other 
variables in the model. In contexts where length of survey is a concern, the current results can 
inform researchers for which character measures to prioritize. 
Although our results are quite consistent with past work, there were some discrepancies. 
For example, our estimate of incremental prediction for grit was roughly 3 times as large as 
previous meta-analytic estimates (Credé et al., 2017). We used different achievement measures 
(in-lab tests) and a latent variable approach, which might have led to divergent results. Apart 
from these possibilities, the discrepancy could be explained by the fact that we used a younger 
cohort compared to previous studies. As shown by a meta-analysis by Sisk et al. (2018), the 
developmental stage of the students moderates the relation between growth mindset and 
academic achievement. Put differently, age could moderate the relations between character 
measures and academic achievement resulting in larger associations among middle school 
students compared to high school students. Younger students might be more influenced by the 
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social and educational aspects that are assessed by character compared to older students. For 
these reasons, our estimates may be upper bounds on the likely unique prediction over other 
personality measures. 
We also found that the common character factor was the strongest personality predictor 
of academic achievement, capturing 11% of the variance. The common character factor that 
captured shared variance among character measures was a stronger predictor than any individual 
character measure. Studies using broad assessment of the range of character and socioemotional 
skills may be better suited to identify associations with achievement.  
In all, our attempt to close the gap between education-oriented and personality-oriented 
research has highlighted the importance of validating widely used educationally contextualized 
character measures against the backdrop of established criterion validity for personality and 
cognitive ability. The validation of character measures could lead to more accurate models of 
achievement and could be used to identify or intervene on students most in need.  
Limitations and Future Directions 
Despite a number of strengths such as a large sample size, independent variables from 
different research areas, and using latent variable modeling to establish incremental validity, this 
study has some limitations. First, all of the character measures and BFI were based on child self-
reports. Self-reports are known to be subject to common method biases (Podsakoff et al., 2003). 
To mitigate this potential bias, we indexed individuals' acquiescent response style and ipsatized 
the BFI items (John, Naumann, & Soto, 2008), implying that response sets are an unlikely 
explanation for our results. In addition to the valuable information provided by self-report, 
information from other informants can provide unique information about a person, such as 
parental report on child personality (Vazire, 2010); therefore, future studies would benefit from 
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including other raters of those measures. Importantly, our primary criterion, academic 
achievement, was not assessed with self-report which minimizes concerns about common 
method bias explaining our results.  
Second, our study did not use real-world outcomes to measure academic achievement, 
such as grade point average. There are likely to be slightly different psychological dimensions 
relevant to various forms of academic achievement. For example, test taking skills are likely to 
influence the measures used in the current study, whereas grades in school are less heavily 
weighted toward these sorts of skills. Instead, children can obtain good grades by turning in 
homework or other more effort-based tasks. These sorts of behaviors would be more likely to be 
associated with dimensions like conscientiousness. If we had included effort-based measures of 
achievement, we might have found significant associations with conscientiousness.  
Third, based on the current cross-sectional design, we are unable to distinguish the 
direction of effect between character measures and academic achievement. For instance, from the 
current results alone, it is not possible to determine whether individual differences in character 
precede and predict academic achievement or vice versa. Notably, a number of longitudinal 
studies demonstrate evidence that early character measures predict later academic performance 
(e.g., Briley et al., 2014; DeBerard, Spielmans, & Julka, 2004; Kearney, Gebert, & Voelpel, 
2009; VandeWalle et al., 1999). Thus, the associations between character measures and 
academic achievement are likely to partially represent directional effects of character on 
knowledge acquisition. 
Fourth, the magnitude of incremental variance in our studies was modest, and the 
intervention implications remain unclear. However, compared to character measures that 
received substantial attention from the public and institutions (e.g., grit, mindset), our study 
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found that school value and need for cognition may be better avenues for future work. We also 
found the common character factor to be the strongest predictor of achievement when controlling 
for personality and cognitive ability. Moving forward, researchers interested in influencing 
academic achievement may benefit from prioritizing variables with the strongest evidence of 
incremental validity or combining several measures to maximize prediction. 
Finally, it is important to point out that this study was exploratory in nature, and we made 
no concrete predictions concerning which character measures would demonstrate incremental 
prediction before conducting the analyses. Future studies using larger sample sizes should 
replicate our results. 
Conclusions 
An important step in validating measures is showing that the measures predict some 
consequential outcome. This study is the first to use latent variable modeling to evaluate 
incremental validity of a broad range of character measures over and above the Big Five and 
cognitive ability. Our findings shed light on educationally contextualized measures and show 
that these constructs have potential to improve models of academic development. The results 
found that the educational characteristics of grit, growth mindset, need for cognition and the 
value of school predict academic achievement beyond personality measures and cognitive 
ability, and that valuing school displays a unique association beyond the common character 
factor. Investigating targeted and contextualized character dimensions can aid efforts to design 
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